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DETAILED ACTION 

Applicant's arguments with respect to claims 33 - 55 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 35 - 37, 42 - 44, 51 - 55 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 33 - 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Callahan, Jr. et al. (US patent Number 5,574,475) in view of the Applicant's admitted 
prior art (APA). 

3. Regarding claim 33, Callahan, Jr. et al. discloses a driver circuit (fig. 7) for a 
display, comprising k voltage levels, where k is at least 2 (n1) (note in fig. 7 that there is 
a VDD voltage that provides common voltage lines to transistors 110); an input 
receiving a digital input data having n bits for selecting one of the k voltage levels for 
driving the circuit (the data line including the input digital data a, b, c, d, e, f; 120, fig. 7); 
an output having a first side (the negation of these data input lines that receives the 
data; 122, fig. 7); a plurality of digital signal lines coupled to the digital input data (142, 
fig. 7). Callahan et al. disclose a driver circuit for a display in which the number of the 
plurality of digital signal lines on the first side of the output is less than 2n, with the 
digital signal lines comprising a first set of digital signal lines associated with a first set 
of digital bits and a second set of digital signal lines associated with a second set of 
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digital bits, the second set of digital bits being inverted from the first set of digital bits; 
and wherein n is a positive integer greater than 1 [ in Callahan, Jr. et al. the number of 
plurality of digital signal lines on the first side of the output is an even number that 
corresponds to a six bit data input which is equal to the number of inputs the decoder 
has chosen for decoding purpose resulting to 64 possible outputs. In selecting n be 
grater than 1, i.e. n=2, 3, 4, 5, 6, the number of possible outputs is 4, 6, 8, 10,..., infinity. 
In substituting n by its corresponding value one obtains an even number. Also, it is 
noted that the output at the other side of the circuitry shown in fig. 7 is inverted.]. 
Callahan, Jr. et al. does not explicitly disclose a driver circuit that comprises a plurality 
of transistor groups each transistor group formed by a plurality of serially coupled 
transistors, each transistor group being coupled to a separate one of the voltage levels 
and the output from the first side of the output each transistor group having n 
controllable transistors, each controllable transistor having a gate controlled by one of 
the digital signal lines. However, the APA, in a related field, discloses a driver circuit for 
a display that comprises a plurality of transistor groups [M30, M31, M32, M33 (group 1); 
M20, M21, M22, M23 (group 2); M10, M11, M12, M13 (group 3); MOO, M01, M02, M03 
(group 4)]; each transistor group formed by a plurality of serially coupled transistors 
(each group of transistors mentioned are in series), each transistor group being 
coupled to a separate one of the voltage levels (group 1 is coupled to V3; Group 2 is 
coupled to V2; Group 3 is coupled to V2, Group 4 is coupled to V1) and the output from 
the first side of the output each transistor group having n controllable transistors, each 
controllable transistor having a gate controlled by one of the digital signal lines (fig. 3). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Callahan et al.'s system with that of the APA in order to 
provide a system that enables the use of polysilicon lines as both digital lines and 
controllable gates to improve the performance of the system. 

4. Regarding claim 38, Callahan, Jr. et al. discloses a circuit (fig. 7), wherein each 
transistor group has a total of m transistors, with m being a positive integer that is 
greater than n (fig. 7)[as noted in fig. 7, there are a number of n and p-channel 
transistors]. 

5. Regarding claims 39, 45, Callahan, Jr. et al. discloses a driver circuit (fig. 7) for a 
display, comprising: k voltage levels, where k is at least 2 (n " 1) (note in fig. 7 that there is 
a VDD voltage that provides common voltage lines to transistors 110); an input 
receiving a digital input data having n bits for selecting one of the k voltage levels for 
driving the circuit (the data line including the input digital data a, b, c, d, e, f; 120, fig. 7); 
an output having a first side (the negation of these data input lines that receives the 
data; 122, fig. 7); a plurality of digital signal lines coupled to the digital input data (142, 
fig. 7); a plurality of blocking transistors (112, 110) positioned between the input and 
selected digital signal lines, with at least one of the digital signal lines being coupled to 
a gate of each of the blocking transistors for controlling each of the blocking transistors 
(fig. 7), and wherein n is a positive integer greater than 1 and m being a positive integer 
that is greater than 1 [when n is greater than 1, the output is an even number. In 
Callahan, Jr. et al. the number of plurality of digital signal lines on the first side of the 
output is an even number that corresponds to a six bit data input which is equal to the 
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number of inputs the decoder has chosen for decoding purpose resulting to 64 possible 
outputs. In selecting n be grater than 1, i.e. n=2, 3, 4, 5, 6, the number of possible 
outputs is 4, 6, 8, 10,..., infinity. In substituting n by its corresponding value one obtains 
an even number ]. Callahan, Jr. et al. does not explicitly disclose a driver circuit that 
comprises a plurality of transistor groups each transistor group formed by a plurality of 
serially coupled transistors, each transistor group being coupled to a separate one of 
the voltage levels and the output from the first side of the output each transistor group 
having n controllable transistors, each controllable transistor having a gate controlled by 
one of the digital signal lines. However, the APA, in a related field, discloses a driver 
circuit for a display that comprises a plurality of transistor groups [M30, M31, M32, M33 
(group 1); M20, M21, M22, M23 (group 2); M10, M11, M12, M13 (group 3); MOO, M01, 
M02, M03 (group 4)]; each transistor group formed by a plurality of serially coupled 
transistors (each group of transistors mentioned are in series), each transistor group 
being coupled to a separate one of the voltage levels (group 1 is coupled to V3; Group 
2 is coupled to V2; Group 3 is coupled to V2, Group 4 is coupled to V1) and the output 
from the first side of the output each transistor group having n controllable transistors, 
each controllable transistor having a gate controlled by one of the digital signal lines 
(fig. 3). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Callahan et al.'s system with that of the APA in 
order to provide a system that enables the use of polysilicon lines as both digital lines 
and controllable gates to improve the performance of the system. 
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6. Regarding claim 40, Callahan et al. does not specifically disclose that the circuit 
includes a buffer positioned between the input and each digital signal line, wherein the 
buffers for the digital signal lines that control the blocking transistors are larger in size 
than the other buffers. However, Callahan et al.;'s system does include a buffer (col. 2, 
lines 8-13) that fulfill the same function as claimed in the invention. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
that the combination of Callahan et al.'s system with that of the APA would achieve the 
same end result at the claimed invention. 

7. Regarding claim 41, Callahan, Jr. et al. discloses a circuit (fig. 7), wherein each 
blocking transistor is either a NMOS switching gate (112) or a CMOS transfer gate 
(110). 

8. Regarding claim 46, Callahan, Jr. et al. discloses a driver circuit (fig. 7) for a 
display, comprising: k voltage levels, where k is at least 2 (n * 1) (note in fig. 7 that there is 
a VDD voltage that provides common voltage lines to transistors 110); an input 
receiving a digital input data having n bits for selecting one of the k voltage levels for 
driving the circuit (the data line including the input digital data a, b, c, d, e, f; 120, fig. 7); 
an output having a first side (the negation of these data input lines that receives the 
data; 122, fig. 7); a plurality of digital signal lines coupled to the digital input data (142, 
fig. 7). Callahan, Jr. et al. does not explicitly disclose a driver circuit and a plurality of 
transistor groups each transistor group formed by a plurality of serially coupled 
transistors, each transistor group being coupled to a separate one of the voltage levels 
and the output from the first side of the output each transistor group having n 
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controllable transistors, each controllable transistor having a gate controlled by one of 
the digital signal lines. However, the APA, in a related field, discloses a driver circuit for 
a display that comprises a plurality of transistor groups [M30, M31, M32, M33 (group 1); 
M20, M21, M22, M23 (group 2); M10, M11, M12, M13 (group 3); MOO, M01, M02, M03 
(group 4)]; each transistor group formed by a plurality of serially coupled transistors 
(each group of transistors mentioned are in series), each transistor group being 
coupled to a separate one of the voltage levels (group 1 is coupled to V3; Group 2 is 
coupled to V2; Group 3 is coupled to V2, Group 4 is coupled to V1) and the output from 
the first side of the output each transistor group having n controllable transistors, each 
controllable transistor having a gate controlled by one of the digital signal lines (fig. 3). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Callahan et al.'s system with that of the APA in order to 
provide a system that enables the use of polysilicon lines as both digital lines and 
controllable gates to improve the performance of the system. 

9. Moreover, Callahan, Jr. et al. does not explicitly disclose a circuit wherein the 
number of the plurality of digital signal lines on the first side of the n bits for selecting 
one of the k output is equal to 2n-2, and wherein n is a positive integer that is greater 
than 1. However, Callahan, Jr. et al. discloses the number of plurality of digital signal 
lines on the first side of the output is an even number that corresponds to a six bit data 
input which is equal to the number of inputs the decoder has chosen for decoding 
purpose resulting to 64 possible outputs. In selecting n be grater than 1, i.e. n=2, 3, 4, 5, 
6, the number of possible outputs is 4, 6, 8, 10 infinity. In substituting n by its 
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corresponding value one obtains an even number. Also, it is noted that the output at the 
other side of the circuitry shown in fig. 7 is inverted. Moreover, an artisan in the art 
would have chosen the number of inputs to be an odd number such as 5 bit inputs to 
achieve 32 possible outputs [for n = 2, 3, 4, 5, 6, the outputs will be 3, 5, 7, 9, 11]. 
Therefore, it would have been obvious to one of ordinary skill in the at the time the 
invention was made that Calhan, Jr. et al.'s system would perform the same function as 
the claimed invention in selecting the input as 5 bit inputs and one ordinary skill in the 
art would utilize the same procedure as disclosed in Callahan, Jr. et al. to achieve the 
same end result as the claimed invention. 

10. Regarding claim 47, Callahan, Jr. et al. discloses a circuit (fig. 7) wherein the 
plurality of digital signal lines are polysilicon lines (col 12, lines 17-19). 

11. Regarding claim 48, Callahan, Jr. et a. discloses a circuit (fig. 7) wherein a first of 
the digital signal lines is discontinued between two adjacent active regions to form a first 
digital segment carrying the digital signal, and a second digital segment carrying a 
digital signal that is inverted from the digital signal of the first digital segment (fig. 7)[as 
noted in fig. 7 of Callahan, Jr. et al. the input digital signals (a, b, c, d, e, f) enables the 
digital number present on the data lines to be decoded and then the cell selects a 
switch so that the corresponding desired analog output is selected for output, thereby 
produces inverted signals at the output) (col 12, lines 35 - 39)]. 

12. Regarding claim 49, Callahan, Jr. et al. discloses a circuit (fig. 7) that comprises 
a plurality of blocking transistors (112, 110) positioned between the input and selected 



Application/Control Number: 10/719,508 Page 9 

Art Unit: 2819 

digital signal lines, with at least one of the digital signal lines being ooupled to a gate of 
each of the blocking transistors for controlling each of the blocking transistors (fig. 7). 

13. Regarding claim 50, Callahan, Jr. et al. discloses a circuit (fig. 7) further including 
a buffer positioned between the input and each digital signal line, wherein the buffers for 
the digital signal lines that control the blocking transistors are larger in size than the 
other buffers 9col 2, lines 5 - 10)[as noted in Callahan, Jr. et al. there is a level shifter 
that may shift voltage levels of data input buffers with the signal driver circuit, thereby 
there is a buffer (not label) that is located in the circuit]. 

14. Regarding claims 35 - 37, 42 - 44, Callahan, Jr. et al. discloses the limitations as 
discussed above but does explicitly disclose a circuit, wherein the signal lines on the 
first side of the output is equal to 2n-1 and a circuit wherein the number of the digital 
signal lines on the first side of the output is an odd number and a circuit in which the 
number of the plurality of digital signal lines on the first side of the output is equal to 2n- 
2. However, as noted in Callahan et al. the number of plurality of digital signal lines on 
the first side of the output is an even number that corresponds to a six bit data input 
which is equal to the number of inputs the decoder has chosen for decoding purpose 
resulting to 64 possible outputs. In selecting n be grater than 1, i.e. n=2, 3, 4, 5, 6, the 
number of possible outputs is 4, 6, 8, 10,..., infinity. In substituting n by its 
corresponding value one obtains an even number. Also, it is noted that the output at the 
other side of the circuitry shown in fig. 7 is inverted. Moreover, an artisan in the art 
would have chosen the number of inputs to be an odd number such as 5 bit inputs to 
achieve 32 possible outputs [for n = 2, 3, 4, 5, 6, the outputs will be 3, 5, 7, 9, 11]. 
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Therefore, it would have been obvious to one of ordinary skill in the at the time the 
invention was made that Calhan, Jr. et al.'s system would perform the same function as 
the claimed invention in selecting the input as 5 bit inputs and one ordinary skill in the 
art would utilize the same procedure as disclosed in Callahan, Jr. et al. to achieve the 
same end result as the claimed invention. 

15. Regarding claim 51, Callahan, Jr. et al. discloses a driver circuit (fig. 7) for a 
display, comprising k voltage levels, where k is at least 2 (n " 1) (note in fig. 7 that there is 
a VDD voltage that provides common voltage lines to the transistors 110); an input 
receiving a digital input data having n bits for selecting one of the k voltage levels for 
driving the circuit (the data line including the input digital data a, b, c, d, e, f; 120, fig. 7); 
an output having a first side (the negation of these data input lines that receives the 
data; 122, fig. 7). Callahan, Jr. et al. does not explicitly disclose a driver circuit and a 
plurality of transistor groups each transistor group formed by a plurality of serially 
coupled transistors, each transistor group being coupled to a separate one of the 
voltage levels and the output from the first side of the output each transistor group 
having n controllable transistors, each controllable transistor having a gate controlled by 
one of the digital signal lines. However, the APA, in a related field, discloses a driver 
circuit for a display that comprises a plurality of transistor groups [M30, M31 , M32, M33 
(group 1); M20, M21, M22, M23 (group 2); M10, M11, M12, M13 (group 3); M00, M01, 
M02, M03 (group 4)]; each transistor group formed by a plurality of serially coupled 
transistors (each group of transistors mentioned are in series), each transistor group 
being coupled to a separate one of the voltage levels (group 1 is coupled to V3; Group 
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2 is coupled to V2; Group 3 is coupled to V2, Group 4 is coupled to V1) and the output 
from the first side of the output each transistor group having n controllable transistors, 
each controllable transistor having a gate controlled by one of the digital signal lines 
(fig. 3). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Callahan et al.'s system with that of the APA in 
order to provide a system that enables the use of polysilicon lines as both digital lines 
and controllable gates to improve the performance of the system. 

16. Moreover, regarding claim 51, Callahan, Jr. et al. does not explicitly disclose a 
driver circuit that comprises at least one level-shifter, each level-shifter associated with 
a digital signal line. However, it is noted in fig. 7 of Callahan, Jr. et al. an inverter 124 
causes its input to shift in its voltage level which results in an inversion of the applied 
voltage (col 2, lines 1-13). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made that Callahan, Jr. et al.'s system 
would perform the same function as the claimed invention since the inverter described 
in Callahan, Jr. et al. would perform the function of shifting signal applied in the 
circuitry. 

17. Regarding claim 52, Callahan, Jr. et al. discloses a circuit (fig. 7) wherein the 
plurality of digital signal lines are polysilicon lines (col 12, lines 17-19). 

18. Regarding claim 53, Callahan, Jr. et a. discloses a circuit (fig. 7) wherein a first of 
the digital signal lines is discontinued between two adjacent active regions to form a first 
digital segment carrying the digital signal, and a second digital segment carrying a 
digital signal that is inverted from the digital signal of the first digital segment (fig. 7)[as 
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noted in fig. 7 of Callahan, Jr. et al. the input digital signals (a, b, c, d, e, f) enables the 
digital number present on the data lines to be decoded and then the cell selects a 
switch so that the corresponding desired analog output is selected for output, thereby 
produces inverted signals at the output) (col 12, lines 35 - 39)]. 

19. Regarding claim 54, Callahan, Jr. et al. discloses a circuit (fig. 7) that comprises 
a plurality of blocking transistors (112, 110) positioned between the input and selected 
digital signal lines, with at least one of the digital signal lines being coupled to a gate of 
each of the blocking transistors for controlling each of the blocking transistors (fig. 7). 

20. Regarding claim 55, Callahan, Jr. et al. discloses a circuit (fig. 7) wherein the 
digital signal line has at least two discontinued segments (126, 130), with a level shifter 
[inverter](124) coupling between the discontinued segments. 

Conclusion 

21. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

22. Koyama et al. (US Patent Number 6,784,864) discloses a digital driver and 
display device. 

23. Janssen (US Patent Number 5,712,634) discloses a digital driving of matrix 
display driver by conversion and capacitive charging. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean B. Jeanglaude whose telephone number is 571- 
272-1804. The examiner can normally be reached on Monday - Friday 7:30 A. M. - 5:00 
P.M.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jean Bruner Jeanglaude 
Primary Examiner 
June 3, 2005 



